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(54) PROJECTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To control the temperature of a lamp being 
turned on to an optimum temperature without depending on an 
atmospheric temperature and to efficiently project a bright picture by 
controlling the extent of the cooling performed by a cooling means which 
cools the air in the vicinity of an illuminating means in accordance with 
the detection result of the atmospheric temperature. 
SOLUTION: A heater 67, a Peltier element 66, which is a second cooling 
means, and a lamp temperature detecting sensor 64 are directly 
connected to a lamp 1 . A control section 50 controls the element 66 and 
a heater 67 based on the detection result of the temperature of the 
lamp 1 being transmitted from a sensor 64. Moreover, the section 50 
controls a fan 60, which is a first cooling means, based on the detection 
result of the atmospheric temperature transmitted from an atmospheric 
temperature detecting device 62. The fan 60 is arranged in the vicinity of 
a lamp unit and cools the atmosphere in the vicinity of the unit. By 
cooling the air in the vicinity of the lamp, the rising temperature of the 
lamp is indirectly reduced. 
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(54) PROJECTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To control the temperature of a 
lamp being turned on to an optimum temperature without 
depending on an atmospheric temperature and to efficiently 
project a bright picture by controlling the extent of the cooling 
performed by a cooling means which cools the air in the vicinity 
of an illuminating means in accordance with the detection result 
of the atmospheric temperature. 

SOLUTION: A heater 67, a Peltier element 66, which is a 
second cooling means, and a lamp temperature detecting sensor 
64 are directly connected to a lamp 1. A control section 50 
controls the element 66 and a heater 67 based on the detection 
result of the temperature of the lamp 1 being transmitted from 
a sensor 64. Moreover, the section 50 controls a fan 60, which 
is a first cooling means, based on the detection result of the 
atmospheric temperature transmitted from an atmospheric 
temperature detecting device 62. The fan 60 is arranged in the 
vicinity of a lamp unit and cools the atmosphere in the vicinity 
of the unit. By cooling the air in the vicinity of the lamp, the 
rising temperature of the lamp is indirectly reduced. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A display means to carry out the space modulation of the illumination light based on a video 
signal, and to form the optical image for projection, In the projector which has a lighting means to consist of 
a lamp and a reflector and to generate said illumination light, and the projection optics which projects said 
optical image on a projection screen The projector characterized by having a cooling means to cool the air of 
said lighting means circumference, a detection means to detect atmospheric temperature, and the control 
means that controls the degree of cooling by said cooling means according to the detection result of said 
detection means. 

[Claim 2] A display means to carry out the space modulation of the illumination light based on a video 
signal, and to form the optical image for projection, In the projector which has a lighting means to consist of 
a lamp and a reflector and to generate said illumination light, and the projection optics which projects said 
optical image on a projection screen The projector characterized by having the 1st cooling means which 
cools said lamp at the time of luminescence of said lamp, and the 2nd cooling means which cools said lamp 
after putting out lights of said lamp. 

[Claim 3] The projector characterized by having a heating means to heat said lamp, in the projector which 
has a display means to carry out the space modulation of the illumination light based on a video signal, and 
to form the optical image for projection, a lighting means to consist of a lamp and a reflector and to generate 
said illumination light, and the projection optics that projects said optical image on a projection screen. 



[Translation done.] 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the projector which illuminates a display means with the 

lighting means which consists of a lamp and a reflector, and generates a projection image. 

[0002] 

[Description of the Prior Art] Unless the temperature of the lamp in the time of impressing an electrical 
potential difference is below predetermined temperature (henceforth the temperature which can be re-turned 
on), a lamp cannot be made to turn on in the lamp of the space discharge type used for a projector etc. 
Therefore, after putting out lights of a lamp cannot be re-turned on until a lamp is cooled to the temperature 
which can be re-turned on. In a projector, it will be in the condition that an image is observable, with 
lighting of a lamp. 

[0003] In the conventional projector, after putting out lights of a lamp, in order to shorten the time amount 
required in order for a lamp to make it cool to the temperature which can be re-turned on, what performs 
control which raises the level of air cooling is indicated. Generally air cooling is performed by the fan. This 
fan is prepared in order to cool the air around a lamp and to cool a lamp indirectly at the time of lamp 
luminescence so that a lamp may not serve as fault heating. 
[0004] 

[Problem(s) to be Solved by the Invention] However, although the level of air cooling became high, the time 
amount taken to reach the temperature which can be re-turned on was not fully shortened. Development of a 
lamp progresses especially recently, the lamp of various classes is indicated, and there are some which are 
hard to be cooled depending on the class of lamp. When such a lamp is used, the time amount taken to reach 
the temperature which can be re-turned on becomes still longer. 

[0005] Moreover, there is optimum temperature in luminescence of a lamp. When a lamp is in optimum 
temperature, the brightness of luminescence will become the brightest if applied voltage is fixed (the highest 
brightness is reached). The gap from the highest brightness of brightness also becomes large, and luminous 
efficiency will fall, so that it shifts from optimum temperature. 

[0006] Although the control which cools a lamp at the time of luminescence was conventionally made in the 
projector which has a fan, it was not taken into consideration about optimum temperature. 
[0007] Furthermore, in the conventional projector, the time amount taken [ after impressing an electrical 
potential difference to a lamp ] to switch on the light was long, as for this, there is luminescence temperature 
in a lamp, and a certain amount of time amount is taken to emit light, since a lamp is begun and emits light, 
when said luminescence temperature is reached after an electrical potential difference is impressed — this — 
it is because it comes to be alike. When especially atmospheric temperature was low, it is hard to reach said 
luminescence temperature, and was hard to switch on the light to it. 

[0008] This invention actually aims at an image offering the projector on which an efficient and bright 
image is projected in consideration of the optimum temperature of luminescence of a lamp, while projection 
or the time amount required by being re-projected is shortened after directions of projection [ irrespective 
of / atmospheric temperature ] of an image. 
[0009] 

[Means for Solving the Problem] A display means for this invention to carry out the space modulation of the 
illumination light based on a video signal, and to form the optical image for projection in order to attain the 
above-mentioned purpose, In the projector which has a lighting means to consist of a lamp and a reflector 
and to generate said illumination light, and the projection optics which projects said optical image on a 
projection screen It considers as the configuration which has a cooling means to cool the air of said lighting 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/29/2006 
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means circumference, a detection means to detect atmospheric temperature, and the control means that 
controls the degree of cooling by said cooling means according to the detection result of said detection 
means. 

[0010] In the above-mentioned configuration, since the degree of cooling of a lamp is controlled according 
to atmospheric temperature, by raising the degree of cooling, for example, when cold, and lowering the 
degree of cooling, when hot, it is not based on atmospheric temperature but the temperature of the lamp at 
the time of luminescence can always be controlled to optimum temperature. 

[001 1] Furthermore, a display means for invention according to claim 2 to carry out the space modulation of 
the illumination light based on a video signal, and to form the optical image for projection, In the projector 
which has a lighting means to consist of a lamp and a reflector and to generate said illumination light, and 
the projection optics which projects said optical image on a projection screen It considers as the 
configuration which has the 1st cooling means which cools said lamp at the time of luminescence of said 
lamp, and the 2nd cooling means which cools said lamp after putting out lights of said lamp. 
[0012] In the above-mentioned configuration, the time amount taken for the 1st cooling means to be able to 
protect upwards that a lamp will be in a fault heating condition at the time of luminescence, and to cool 
lamp temperature after lamp putting out lights by the 2nd cooling means further to the temperature which 
can be re-turned on can be shortened. 

[0013] Furthermore, invention according to claim 3 is taken as the configuration which has a heating means 
heat said lamp in the projector which has a display means to carry out the space modulation of the 
illumination light based on a video signal, and to form the optical image for projection, a lighting means to 
consist of a lamp and a reflector and to generate said illumination light, and the projection optics that 
projects said optical image on a projection screen. 

[0014] In the above-mentioned configuration, a lamp can be beforehand heated with a heating means. The 
time amount taken to emit light after electrical-potential-difference impression by the preheating since the 
difference of the temperature of a lamp and luminescence temperature becomes small is shortened. 
[0015] 

[Embodiment of the Invention] The whole block diagram which the projector of 1 operation gestalt of this 
invention simplified to drawing 1 is shown. Incidence of the light generated in the lamp unit 27 is carried 
out to the cross dichroic prism 3. The die clo IKKU coat in which plane-of-composition 3 a of the cross 
dichroic prism 3 reflects only the light of the wavelength region of R (red) is given, and, similarly the die clo 
IKKU coat in which plane-of-composition 3b reflects only the light of the wavelength region of B (blue) is 
given. 

[0016] therefore, the light which carried out incidence to the cross dichroic prism 3 - inner — it is reflected 
by plane-of-composition 3a, it is reflected by the reflective mirrors 4a and 4b after that, and the light of the 
wavelength region of R illuminates liquid crystal panel 5R which forms the optical image of R. It is 
reflected by plane-of-composition 3b, it is reflected by the reflective mirrors 4c and 4d after that, and the 
light of the wavelength region of B illuminates liquid crystal panel 5B which forms the optical image of B. 
The light of the wavelength region of G (green) is penetrated without being reflected with the cross dichroic 
prism 3, and illuminates liquid crystal panel 5G which form the optical image of G. 

[0017] Each liquid crystal panels 5R, 5G, and 5B are liquid crystal panels of a transparency mold, and the 
illumination light is changed into the optical image of each color, and is given to the cross dichroic prism 6 
after that here. The die clo IKKU coat in which plane-of-composition 6a of the cross dichroic prism 6 
reflects only the light of the wavelength region of R is given, and, similarly the die clo IKKU coat in which 
plane-of-composition 6b reflects only the light of the wavelength region of B is given. 
[0018] **** of R by which outgoing radiation was carried out from liquid crystal panel 5R among the light 
which carried out incidence to the cross dichroic prism 6 is reflected by plane-of-composition 6a, **** of B 
by which outgoing radiation was carried out from liquid crystal panel 5B is reflected by plane-of- 
composition 6b, and **** of G by which outgoing radiation was carried out from liquid crystal panel 5G is 
not reflected in respect of any. Therefore, in the cross dichroic prism 6, outgoing radiation of the **** of 
three colors is compounded and carried out. This light is projected on a non-illustrated screen with the 
projection lens 7. 8 is a pedestal to which each component is being fixed. 

[0019] The vertical cross section of the lamp unit 27 is shown in drawing 2 . In the lamp unit 27, the 
reflector 2 which consists of a rotation elliptical reflective mirror has fixed to the box 9, and has fixed the 
lamp 1 to the reflector 2. It is reflected with a reflector 2 and incidence of the light which emitted light with 
the lamp 1 is carried out to the cross dichroic prism 3. 

[0020] Next, the temperature control means constituted by the projector of this operation gestalt is 
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explained. First, the component of a temperature control means is explained with reference to drawing 1 and 
drawing 2 . A temperature-control means consists of a control section 50 which controls a fan 60, a heater 
67, and Peltier device 66 based on the detection data in the heater 67 and Peltier device 66 which adjust 
lamp temperature according to the signal transmitted from a fan 60, atmospheric temperature detection 
equipment 62, signal transmitting Rhine 61, and signal transmitting Rhine 61, the lamp temperature 
detection sensor 64 which detects the temperature of a lamp, atmospheric-temperature detection equipment 
62, and the lamp temperature detection sensor 64. 

[0021] The heater 67, Peltier device 66, and the lamp temperature detection sensor 64 are directly pasted up 
on the lamp 1 . In addition, let an adhesion location be the location which does not shade the light which 
emits light from a lamp 1. Atmospheric temperature detection equipment 62 is constituted on the pedestal 8, 
and detects atmospheric temperature. The fan 60 is constituted on the about 27 lamp unit pedestal 8, and 
cools the surrounding atmospheric air of the lamp unit 27. 

[0022] The block block diagram of the part relevant to the temperature control means of this operation 
gestalt is shown in drawing 3 . A control section 50 controls a power circuit 65 based on actuation of a user's 
electric power switch. Moreover, a control section 50 controls Peltier device 66 and heater 67 which are the 
2nd cooling means constituted in.the lamp unit 27 based on the detection result of the temperature of the 
lamp 1 sent from the lamp temperature detection sensor 64. This data transmission and control are 
performed through signal transmitting Rhine 61. Furthermore, a control section 50 controls the fan 60 who 
is the 1 st cooling means based on the detection result of the atmospheric temperature sent from atmospheric 
temperature detection equipment 62. 

[0023] The temperature control by the fan 60 is explained. Even if there is no change in applied voltage, the 
brightness of a lamp 1 is changed with the temperature of the lamp at the time of luminescence. The 
temperature of the lamp 1 at the time of applied- voltage fixed and the relation of brightness are shown in 
drawing 4 . Let an axis of abscissa into temperature and let an axis of ordinate be brightness. As shown in 
drawing 4 , there is optimal temperature Tl from which the brightest luminescence is obtained in a lamp 1, 
and brightness becomes small, so that the temperature of a lamp 1 separates from optimum temperature Tl. 
Therefore, in order to obtain efficient bright lighting, it is desirable to make a lamp 1 emit light with 
optimum temperature T 1 . 

[0024] If luminescence is continued, in order that a lamp 1 may continue emitting heat, temperature rises. 
With this operation gestalt, in order to maintain the temperature of a lamp 1 at optimum temperature Tl, the 
lamp temperature which rises by operating a fan 60 and cooling the air of the lamp circumference is 
indirectly lowered at the time of luminescence of a lamp 1 . 

[0025] In addition, the cooling level by the fan 60 required in order to maintain to about [ optimum- 
temperature Tl ] temperature changes with atmospheric temperature. Cooling level may be low as long as 
atmospheric temperature is low. If atmospheric temperature is high, the part cooling level must be raised. 
Therefore, with this operation gestalt, cooling level is determined based on the detection result of the 
atmospheric temperature by atmospheric temperature detection equipment 62, and drive control of the fan 
60 is carried out according to the cooling level. Specifically, a fan f s 60 engine speed is adjusted according to 
cooling level. 

[0026] Next, the temperature control at Peltier device 66 and a heater 67 is explained. By actuation, a user 
can direct turning on and off of a main power supply, and turning on and off of a subpower source. An 
image is projected, when an electrical potential difference will be impressed and the temperature of a lamp 1 
will reach luminescence temperature, if ON of a subpower source is directed at the time of ON of a main 
power supply (a lamp 1 lights up). If a subpower source is turned off at the time of lighting of a lamp 1 , 
from luminescence temperature, the temperature of a lamp 1 will descend and will be switched off. 
[0027] Fixed time amount passes since image OFF, and if the temperature of a lamp 1 is cooled below at the 
predetermined temperature which can be re-turned on, it will become possible to impress an electrical 
potential difference to a lamp 1 . The lamp 1 is manufactured so that light may be emitted at predetermined 
luminescence temperature, but a lamp 1 is not turned on, even if it impresses an electrical potential 
difference and reaches luminescence temperature, when it has temperature higher than the temperature 
which can be re-turned on. 

[0028] After standing by until a lamp 1 is cooled below at the temperature which can be re-turned on since a 
lamp 1 cannot be re-turned on even if it impresses an electrical potential difference when the temperature of 
a lamp 1 was higher than the temperature which can be re-turned on and a subpower source is turned on, it is 
made to perform control which performs directions of subpower-source ON. In this operation gestalt, 
control which shortens said fixed time amount required since the temperature of a lamp 1 is cooled from 
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image OFF below at the temperature which can be re-turned on is performed using Peltier device 66 of the 
temperature control section. 

[0029] An example of the situation of the temperature change of a lamp 1 to time amount based on this 
control is shown in drawing 5 . Time amount is expressed with an axis of abscissa, and temperature is 
expressed to an axis of ordinate. A continuous line 70 shows the situation of the temperature change based 
on control of this operation gestalt, and an alternate long and short dash line 71 and dotted-line 7 V show the 
situation of the temperature change based on the conventional control as an example of reference. At the 
time of image ON, the lamp 1 is maintaining the luminescence temperature TlO. If a subpower source 
becomes off at time of day tl 1, in this operation gestalt, a lamp will be quenched using Peltier device 66. A 
lamp 1 is cooled at time of day tl3 by this quenching to the temperature Tl 1 which can be re-turned on. 
That is, since it is cooled to the temperature Tl 1 which can be re-turned on, the time amount to require is set 
tot!2-tll. 

[0030] Furthermore, in this operation gestalt, control which maintains the temperature Til which can be re- 
turned on using a heater 67 is performed. And if a subpower source is turned on at time of day tl5, a lamp 1 
will be heated using a heater 67 and it will control to reach the luminescence temperature Tl 0 for a short 
time. At time of day tl6, the temperature of a lamp 1 will reach the luminescence temperature T10, and an 
image will be projected on an observers eye. 

[0031] According to the conventional control, the time amount taken to reach the temperature Tl 1 which 
can be re-turned on since quenching control was not performed even if the subpower source was turned off 
at time of day tlO was long, and had reached at time of day tl7. Therefore, even if the subpower source was 
turned on in the time of day tl 3 earlier than time of day tl 7, after standing by till the time of day tl 7 which 
disregards this like dotted-line 71\ or reaches the temperature Tl 1 which can be re-turned on like an 
alternate long and short dash line 71, lighting control of a lamp based on directions of ON of a subpower 
source was performed. 

[0032] Since it did not have a means to heat a lamp compulsorily, the image was for the time amount taken 
to reach the luminescence temperature TlO from the temperature Tl 1 which can be re-turned on to be long, 
and for the temperature of a lamp to reach the luminescence temperature TlO at time of day tl 8, and to be 
projected on an observer's eye also in lighting control of a lamp. Thus, even if the subpower source was 
turned on at the same time of day tl 5, the former of the time amount taken to actually project an image on 
an observer's eye was far longer. 

[0033] Before the temperature of a lamp 1 is cooled to the temperature Tl 1 which can be re-turned on, a 
continuous line 72 shows the situation of the temperature change of a lamp 1 based on control of this 
operation gestalt when directions of subpower-source ON are given to drawing 6 . There are directions of 
subpower-source OFF at time of day tl 1, and quenching is begun. When a subpower source is turned on at 
the time of day tl2 immediately after beginning quenching, it stands by until it reaches the temperature Tl 1 
which can be re-turned on, and control based on directions of subpower-source ON is performed at the time 
of day tl 3 which reached the temperature Tl 1 which can be re-turned on. 

[0034] While impressing an electrical potential difference to a lamp 1 , specifically, a lamp 1 is heated using 
a heater 67. An image will be projected on an observer's eye at time of day t4 by this control. In this case, 
although a standby time after a subpower source is turned on until the light is re-switched on is required, it 
ends with very short time amount compared with the former. 

[0035] Next, different temperature control from above-mentioned quenching at Peltier device 66 and a 
heater 67 is explained. When a main power supply is turned on, and a lamp 1 is lower than the temperature 
Tl 1 which can be re-turned on, the preheating of the lamp is carried out at a heater 67, and control which 
maintains the temperature of a lamp 1 at the temperature Tl 1 which can be re-turned on is performed. By 
performing this control, the time amount taken for a lamp 1 to reach the luminescence temperature TlO after 
subpower-source ON is shortened. 

[0036] A continuous line 73 shows an example of the situation of the temperature change of a lamp 1 to 
time amount based on this control to drawing 7 . In addition, in drawing 7 , an alternate long and short dash 
line 74 shows the situation of the temperature change of a lamp based on the conventional control as an 
example of reference. Time amount is shown on an axis of abscissa, and temperature is shown on an axis of 
ordinate. A main power supply is turned on at time of day t20. With this operation gestalt, the preheating of 
a lamp 1 is performed with this ON using a heater 67. The temperature of a lamp 1 is controlled to maintain 
the temperature Tl 1 which can be re-turned on. 

[0037] A subpower source is turned on at time of day t21 . With this operation gestalt, while impressing an 
electrical potential difference to a lamp 1 with this ON, a lamp 1 is again heated at a heater 67, and control 
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which shortens the time amount taken to reach the luminescence temperature T10 is performed. By this 
control, observation of an image is attained at time of day t23. 

[0038] When the subpower source was conventionally turned on at time of day t21, control which impresses 
an electrical potential difference to a lamp was performed. The temperature of a lamp rises with applied 
voltage, and reaches the luminescence temperature T10 at time of day t24, and an image is projected on an 
observer's eye. However, in order to raise the temperature of a lamp from the condition by which a 
preheating is not carried out to the luminescence temperature Tl 1 only with applied voltage, very long time 
amount was required. Even if a subpower source is turned on at the same time of day t21, a big difference is 
in the time amount which an image is actually projected and this operation gestalt and the conventional 
example take until, and the direction of this operation gestalt is a short time. 

[0039] The flows of control about the temperature control of this operation gestalt are shown in drawing 8 . 
Step # By 5, if a main power supply serves as ON, the preheating at a heater 67 will be started step #10. A 
preheating is continued until the temperature T of a lamp 1 turns into the temperature Tl 1 which can be re- 
turned on. Step # By 15, it judges whether a subpower source is ON. When a subpower source is off, it 
judges whether a main power supply is off at step #20. When a main power supply is off, a preheating is 
turned off by step #25 and control is ended. When a main power supply is not off, it returns to step #15. 
[0040] Step # When a subpower source is ON in 15, a lamp 1 is directly heated at a heater 67 by step #30. 
And it judges whether the temperature T of a lamp 1 is more than luminescence temperature T10 in step 
#35. When it becomes more than T10, progress to step #40, and stop direct heating of the lamp 1 at a heater 
67, a fan 60 is made to drive by step #45, and air cooling is started. Step # By 50, if a subpower source 
becomes off, direct cooling of the lamp 1 by Peltier device 66 will be started step #55. And it stands by until 
T becomesTl 1 or less temperature of a lamp 1 by step #60. re-lighting of the temperature T of a lamp is 
possible - when it becomes less than [ temperature Tl 1 ], it progresses to step #65, and direct cooling is 
stopped, a drive of a fan 60 is stopped by step #70, and it returns to step #15. 
[0041] 

[Effect of the Invention] Since according to the projector according to claim 1 it is not based on atmospheric 
temperature but the temperature of the lamp at the time of luminescence can be controlled to optimum 
temperature, an image bright efficient can be projected. 

[0042] Since the time amount taken to cool lamp temperature to the temperature which can be re-turned on 
can be shortened according to the projector according to claim 2, the time amount taken [ after directions of 
re-projection of an image ] to actually re-project an image is shortened. 

[0043] According to the projector according to claim 3, the time amount taken to actually project an image 
is shortened by the preheating after directions of projection of an image. 
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* NOTICES * 

» • 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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